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We propose and analyze a two-level cache organization that provides high memory 
bandwidth. The first-level cache is accessed directly by virtual addresses. It is small, fast, 
and, without the burden of address translation, can easily be optimized to match the 
processor speed. The virtually-addressed cache is backed up by a large physically-addressed 
cache; this second-level cache provides a high hit ratio and greatly reduces memory traffic. 
We show how the second-level cache can be easily e ... 
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November 1990 Proceedings of the 23rd annual workshop and symposium on 
Microprogramming and microarchitecture 
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For large caches, the interaction between cache access and address translation affects the 
machine cycle time and the access time to memory. The physically addressed caches slow 
down the cache access due to the virtual address translation. The virtually addressed caches 
is faster, but the synonym problem is difficult to handle. By some software constraints and 
hardware support, our virtually addressed physically tagged caches can achieve the same 
speed as traditional virtually addressed cac ... 
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Virtual address caches can provide faster access times than physical address caches, 
because translation is only required on cache misses. However, because we don't check the 
translation information on each cache access, maintaining reference and dirty bits is more 
difficult. In this paper we examine the trade-offs in supporting reference and dirty bits in a 
virtual address cache. We use measurements from a uniprocessor SPUR prototype to 
evaluate different alternatives. The prototype's buil ... 
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